
Analytical Data Report: Perfluorinated Compounds in Water Samples 
Collected from Public Water Supplies Near Decatur, Alabama 

 
Field Sampler: Mike Neill, EPA/Region 4/SESD   Sample Date: November 13, 2008 
Sample Preparation: Thom Jenkins, Ph.D., EPA/ORD/NERL  Analysis Date: November 17-20, 2008 
Sample Analysis/Report: John Washington, Ph.D., EPA/ORD/NERL Report Date: November 25, 2008 
 
Reporting Conventions:  Samples less than the method detection limit (MDL) reported as ‘<MDL.’  
Samples greater than MDL, but less than limit of quantitation (LOQ), reported in italics followed by ‘(J).’  
Samples exceeding the LOQ are reported without qualification.  See accompanying page for collection, 
preparation, analysis and quality-assurance (QA) practices and definitions.  Analyte acronyms reported below 
are perfluorooctanoic acid (C8), 13C8-perfluorooctanoic acid (an internal recovery standard; M8C8), 
perfluorodecanoic acid (C10), perfluorobutane sulfonate (PFBS), and perfluorooctane sulfonate (PFOS).  
 
Disclaimer: These data were generated using a developmental method that has not been validated.  Available 
QA information suggests that PFOA, PFOS and PFBS data accurately represent the quality of the sampled 
waters, but there is some uncertainty for PFDA.  See discussion for details. 
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Collection, Preparation, Analysis and Quality-Assurance Practices for  

Analysis of Perfluorinated Compounds in Water Samples Collected  
from Public Water Supplies Near Decatur, Alabama 

 
 
Collection: All sampling equipment was rinsed 3x in methanol before the sampling trip.  
Water samples were collected in HDPE sample bottles after rinsing 3x in the water to be 
sampled.  When water was collected from a flowing source, the sample was collected 
directly from flow.  When water was collected from a pool, as opposed to flowing from a 
tap, for example, disposable nitrile gloves that had been rinsed 3x in methanol were 
donned.  The samples were kept in a cooler without any cooling effort.  No preservatives 
were used.   
 
 
Quality Assurances in Field: A field spike consisting of 102 pg/g (ppt) of 13C8-
perfluorooctanoic acid (M8C8) was transported to the field and back to document 
recovery of a known concentration.  A field blank consisting of deionized water polished 
by elution through a solid-phase extraction (SPE) cartridge was transported to the field 
and back; this blank was not opened in the field.  An identical field blank was transported 
to the field, transferred to another sample bottle and returned to the laboratory.  At one 
sample location, Moulten, Sinking Creek, raw water, a duplicate sample was collected.  A 
water sample was collected from the EPA Field Equipment Center in Athens, GA for 
comparison to the sampled systems. 
 
 
Sample Preparation and Analysis:  This is a developmental method that has not been 
validated.  All sample preparation was performed on a mass basis for maximum accuracy.  
A 9.88 ml aliquot of sample was transferred to an HDPE vial.  This aliquot was spiked 
with ~0.138 g of 96%/4% acetonitrile/water containing mass-labeled matrix internal 
standards at 6.1 ng/g.  This treatment yielded samples consisting of about 99% water and 
1% acetonitrile, by mass, containing 84 pg/g of matrix internal standards, the same 
concentration that the calibration standards contain.  Mass-labeled matrix internal 
standards included (M+4)perfluorobutanoic acid, (M+2)perfluorohexanoic acid, 
(M+4)PFOA, (M+5)perfluorononanoic acid, (M+2)perfluorodecanoic acid (PFDA or 
C10), (M+2)perfluoroundecanoic acid, (M+2)perfluorododecanoic acid, (M+2)6:2-
fluorotelomer unsaturated carboxylic acid (FTUCA), (M+2)8:2-FTUCA, and (M+2)10:2-
FTUCA.  Spiked samples were transferred to polypropylene autosampler vials.  All 
samples were analyzed by ultra-performance liquid chromatography, tandem mass 
spectrometry operated in negative electrospray-ionization mode.  Analytes included 
perfluorocarboxylic acids C4 through C14, FTUCAs 6:2, 8:2 and 10:2, and 
perfluorosulfonates C4 (PFBS), C6, C7 and C8 (PFOS).  Water samples were collected 
from the laboratory tap for comparison to the sampled systems.  Deionized water was 
polished by elution through an SPE cartridge to represent zero concentration of the 
analytes. 
 
 



Decatur Analytical Report  November 25, 2008 - 3 - 

Quality Assurances in Laboratory:  Samples were prepared in replicate with each 
replicate spiked with matrix internal standards independently of the other to reflect 
variation from spiking.  Each replicate was run 3 times so that each water sample was 
represented by 6 analytical runs for each analyte.  Samples were interspersed with 
standards and blanks.  Standards were run 6 times at each of 8 or 9 levels ranging from 
0.9 pg/g to 230 pg/g.   
 
All analytical sample data were scanned at a reconnaissance level.  Based on this review 
as well as data on perfluorinated compounds in sludge and soil samples from an earlier 
effort, careful review of quantitation was performed on PFOA, 13C8-PFOA (M8C8), 
PFDA, PFBS and PFOS using 1/x regression with resulting correlation coefficients of 
r>0.99 in all cases.  Analytical results for these compounds were carefully reviewed for 
all samples as well.  The analytes PFOA, M8C8 and PFDA were quantitated by isotopic 
dilution using their corresponding matrix internal standards.  The analyte PFBS was 
quantitated using (M+2)C6 as the matrix internal standard and PFOS was quantitated 
using (M+2)C10. 
 
Method detection limits (MDLs) and limits of quantification (LOQs) were calculated 
using the collected water samples and the polished deionized laboratory water.  The 
sample data were chosen based on their status as having analytical concentrations that 
were low, but above the MDL eventually calculated.  The blank data were chosen based 
on their status as representing the highest background for a grouped sequence of six 
blanks run interspersed among the samples; selection of these blanks is conservative with 
respect to defining detection limits.  These are the values to calculate the MDLs and 
LOQs: 
 
 

   
 
 
MDLs and LOQs were calculated using American Chemical Society conventions (Keith 
et al., 1983), altered following the approach of Washington (2007) to include uncertainty 
imparted from background detections in blanks that commonly are encountered with 
these analytes.  This adjustment is conservative for calculating detection limits.   
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There is uncertainty regarding the quality of the PFDA data reported herein using this 
developmental method that has not been validated.  This is true because the peak areas of 
the matrix internal standards in the samples decrease with increasing chain length, both in 
an absolute sense and relative to the calibration standards.  The following table reports 
the average of three internal-standard peak areas for arbitrarily chosen samples and 
standards. 
 

   
 
 
The instrument response for the samples falls off precipitously starting at C9 or C10.  
Such a decrease in response could reflect matrix suppression in which case reported 
values should be reasonable.  Alternatively, the decrease in response could reflect 
sorption of longer-chained compounds to the sample container, in which case these 
compounds would be under-reported.  As a consequence of this observation, we 
recommend that the PFDA data we report be viewed with special prudence. 
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